Design and validation of a low density array (Nosochip) for the detection and identification of the main pathogenic bacteria and fungi responsible for nosocomial pneumonia.
The aim of this study was to be able to amplify and to detect on one array 27 different etiologic agents found in nosocomial pneumonia, some being phylogenetically closely related and others very distant. The assay is based on the use of consensus primers combined with the identification of the resulting amplicons by hybridization on specific capture probes present on an array. Three genes were necessary in order to cover the different pathogens. We took a redundancy of at least two positive spots to confirm the identity of each species. Each probe was present in triplicate on the array. The detection limit was between 10 and 1,000 DNA copies in the assay depending on the bacteria and the probe. The assay was also specific when tested both on reference collection strains corresponding to the 27 species of interest and on 57 other bacterial species of the normal human flora. Accuracy of the assay was assessed on 200 clinical isolates and some polymorphisms were indeed observed for 5 species. Effectiveness of the assay was preliminarily validated on 25 endotracheal aspirates and sputum samples, and the results were in accordance either with the cell culture or with the sequencing. Polybacterial infections were well detected in three samples. The results show that a combination of appropriate polymerase chain reaction (PCR) and redundancy of signals on the array allows specific screening of bacteria belonging to different species and genus and even fungi. The results open the way for a possible molecular detection of bacteria in the clinical diagnostic setting.